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Abstract 


This paper intends to establish conceptual foundations for analyzing the economic dimensions of a territorial 
military conflict. The Intraregional Trade Disruption from War Simulator ITDW-Simulator) attempts to estimate 
the heterogeneous macroeconomic effects of the military conflict. The model suggests two primary indicators and 
four secondary indicators. The final trade suffocation index (Ts-Index) and the final investment desgrowth from war 
function (—6,,) measure trade disruption’s potential impact on international trade patterns and economic devel- 
opment. The agriculture exports, industrial and manufacturing exports, service exports, and FDI flows capture the 
trade and investment interdependency. The model investigates the impact of the Russo-Ukraine military conflict 
on the bilateral trade and investment between the Russian Federation and the European Union. 
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“A nation that is boycotted is a nation that is in sight of surrender. Apply this economic, 
peaceful, silent, deadly remedy,and there will be no need for force. It does not cost a life 
outside the nation boycotted, but it brings pressure upon the nation which, in my judgment, 
no modern nation could resist.” 


President Woodrow Wilson! (1919) 


1. Introduction 


Europe experienced a series of unprecedented events at the start of 2022. On February 21, 
2022, the Russian government recognized the independence of disputed Ukrainian territories in 
Donbas, namely, the Donetsk People’s Republic (DPR) and the Luhansk People’s Republic 
(LPR). Under the Doctrine of humanitarian intervention,’ the Russian government proceeded 
with deploying the build-up of armed forces positioned around Ukraine’s borders at the be- 
ginning of the year. Invasion troops initially moved to the self-proclaimed separatist in Eastern 
Ukraine. They then targeted major cities and their infrastructure across Ukraine, including 
Berdyansk, Chernihiv, Kharkiv, Odesa, Sumy, and the capital Kyiv. At the moment of writing, 
the epicenter of the invasion is limited to Eastern Ukraine (Office of the high Commisioner for 
human rights, 2022). 

One hundred forty-one countries voted in the U.N. General Assembly resolution condemning 
the Russian invasion in Ukraine and demanded the immediate and complete withdrawal of the 
invasion troops from Ukrainian territory (see Figure |). The international outcry about the 
Russian invasion was followed by the quick official response of the international organizations. 
The United Nations (UN) and the North Atlantic Treaty Organization (NATO) also expressed 
disapproval of the unjustified Russian invasion in Ukraine. They recommended the diplomatic 
resolution of the Russo-Ukraine conflict. The European Union (EU) and the Group of Seven 
(G7) imposed unprecedented sanctions on the Russian Federation, leading the Russian economy 
on the verge of a recession. 

Indeed, sanctions set a chain of events in the Russian economy. In the macroeconomic 
context, the ban of the Russian Federation from the SWIFT financial messaging system’ eX- 
cluded the Russian economy from international financial transactions. The response of the fi- 
nancial markets to SWIFT sanctions was immediate (Congressional Research Service, 2022). 
The Russian central bank announced foreign exchange interventions to support domestic bank 
liquidity (Central Banking Newsdesk, 2022). The temporary ruble devaluation raised imports’ 
domestic prices (BBC News, 2022). 


' These views were reflected in the legal structure of the League of Nations, which gave prominence to the collective 
use of economic sanctions as a means of deterring aggression (Hufbauer, Schott, Elliott, & Oegg, 2007). 

? Humanitarian intervention is the use or threat of military force by a state (or states) across borders with the intent of 
ending severe and widespread human rights violations in a state which has not given permission for the use of force. 
Humanitarian interventions are aimed at ending human rights violations of individuals other than the citizens of the 
intervening state. Humanitarian interventions are only intended to alleviate the worst forms of suffering, which means 
that peacekeeping, peace-building and development aid do not fall under the definition of a humanitarian intervention 
(Seybolt, 2007). 

3 The Society for Worldwide Interbank Financial Telecommunication, or SWIFT, is a cooperative of financial in- 
stitutions formed in 1973 with headquarters in Belgium. It is overseen by the National Bank of Belgium in partnership 
with other major central banks, including the U.S. Federal Reserve System, the Bank of England and the European 
Central Bank (Ortiz, 2022). 
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The central bank counteracted and imposed capital controls by doubling its benchmark in- 
terest rates to control currency depreciation and hyperinflation (Verma, 2022). Empirically, 
currency devaluation in developing countries has a contractionary effect in the short run and an 
expansionary impact in the long run (Connolly, 1983; Gylfason & Risager, 1984; Gylfason & 
Schmid, 1983). However, ruble devaluation will have a neutral effect on Russian exports. The 
United States banned Russian energy-related imports, followed by the European Union.’ The 
indefinite suspension of business operations for more than 750 international companies in 
Russia will further trade contraction. Trade disturbances consequently affected the Russian 
industry. One after the other, Russian factories suspended their operations due to shortages in 
raw materials and no access to parts and supplies. This synchronized shutdown of the factory 
production lines implies sharp cutbacks and sizeable output contraction with imminent re- 
percussions on economic activity. The International Monetary Fund (IMF) projected that the 
synchronized decline of industrial production, consumption, and investment would lead to an 
economic contraction of 8.5%, an inflation jump to 8.5%, and a doubled-rate unemployment 
increase of 9.6% (Congressional Research Service, 2022). 

The double-edged sword of the European Union sanctions may also disproportionately affect 
the European economies. Figure 2 reflects the trade flows between European Union and the 
Russian Federation from 2011 to 2021. In 2021, the bilateral trade and Investment flows 
amounted to €257.5 billion and to €447.4 billion, respectively. The European Union recorded a 
trade deficit with Russia of € 89 billion in 2011 that narrowed sharply to € 69 billion in 2021, 
indicating a significant drop of approximately 22.5% points (European Commission, 2022b). 
Despite the Russia Federation’s accession to the World Trade Organization (WTO) in 2012, the 
government’s import substitution policies contravened WTO regulations and policies. European 
Union filed six disputes at the WTO against Russia Federation’s import restrictions’: recycling 
fee on imported vehicles (2013); import duties (2014); anti-dumping policies on small-sized 
vehicles (2014); an embargo on pig meat due to strict sanitary policies (2014); SOE procure- 
ment (2021); and wood exports (2022) (European Commission, 2022a). The aforementioned 
underlying tensions between EU-Russia explain to a great extent the last decade’s bilateral 
trade’s declining trend and the European Union’s consideration of reducing the union’s de- 
pendency on Russian imports in the context of national security (Gontmakher, 2021). 

This paper suggests an analytical framework for estimating the economic consequences of 
military aggression. The Intraregional Trade Disruption from War Simulator (ITDW-Simulator) 
attempts to estimate the heterogeneous macroeconomic effects of the military conflict. The 
model suggests two primary indicators and four secondary indicators. The final trade suffo- 
cation index (Ts-tndex) and the investment desgrowth from war function (—6,,) measure trade 
disruption’s potential impact on international trade patterns and economic development. The 
agriculture exports, industrial and manufacturing exports, service exports, and Foreign Direct 
Investment (FDI) flows capture the trade and investment interdependency. The model in- 
vestigates the impact of the Russo-Ukraine military conflict on the bilateral trade and invest- 
ment between the Russian Federation and the European Union under a new perspective within 


+ European Union intends to ban Russian oil and gas imports by the end of year, however, Eastern European countries 
are opposed to that possibility (Mellor, May 4, 2022). 

> Russia has also filed four disputes at the WTO against the EU: on the EU's third energy package (2014), on gas cost- 
adjustment in EU anti-dumping investigations (2013 and 2015), and on EU anti-dumping measures on imports of 
certain cold-rolled flat steel products from Russia (2017)(World Trade Organization, March 16, 2020). 
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Figure 2. EU trade with Russia by product group, 2011 and 2021 (€ billion). 
Source: (Eurostat, 2022). 


the framework of a Dynamic Imbalanced State (DIS) (Mario Arturo Ruiz Estrada & Yap, 2013) 
and the Omnia Mobilis assumption (Mario Arturo Ruiz Estrada, 2010, 201 1a, 201 1b, 2017). 

The paper is organized as follows. Section 2 offers an overview of the relevant literature. 
Section 3 describes the underlying model. Section 4 concludes. 


2. Relevant literature 


The debate on sanctions’ efficacy as a foreign policy tool has become a prominent theme in 
public policy, and its use has been as frequent as it has been diverse (Brzoska, 2015; Cotright & 
Lopez, 2018; O'Sallivan, 2010). Relevant literature showed that sanctions could be considered 
an effective policy tool® (Doxey, 1987; Galtung, 1967; Ninsic & Wallenstein, 1983; Nossal, 
1989) in accomplishing different policy objectives (Daoudi & Dajani, 1983; Hoffmann, 1967; 
Wallenstein, 1968). Policy objectives can vary significantly in terms of behavior and interna- 
tional status of the sanctioned countries aligned with the structure and operation of the inter- 
national system (Barber, 1979); and regarding foreign policy objectives that include 
compliance, subversion, deterrence, domestic symbolism, and international symbolism 
(Lindsay, 1986). 

Sanctions imposed by international organizations are more effective than unilateral or 
multilateral sanctions imposed by states (Bapat & Morgan, 2009; Drezner, 2000, 2003; Early & 
Spice, 2015; Martin, 1992; Miers & Morgan, 2002). International organization-imposed sanc- 
tions are remedial and designed to deter future misconduct by sanctioned countries (Bapat & 
Morgan, 2009; Drezner, 2000; Martin, 1992). Indeed, sanctioned countries are prone to comply 
with sanction regulations susceptible to opportunity costs, such country’s reputation and future 
conflict expectations (Drezner, 1998, 1999; Hufbauer et al., 2007; Whang, 2010). 

Sanctioned states will seek alternative markets to shift trade and investment flows to restore 
trade stability at the pre-sanction trade levels (Early, 2009, 2015; Lektzian & Biglaiser, 2013b; 


© According to the latter view, sanctions are successful tools about 35% of the time (Hufbauer et al., 2007; Morgan, 
Barat, & Kobayashi, 2014) 
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Peksen & Peterson, 2016). The absence of alternative markets will put significant economic 
pressure, threatening the economic and political autonomy of the sanctioned country (Adam & 
Tsarsitalidou, 2019; Early & Spice, 2015; Early, 2011, 2015; Peksen & Drury, 2010; Peksen, 
2009; Wood, 2008). Notwithstanding, a sanctioned country’s economic state is irrelevant to its 
policy decision-making behavior on economic sanctions (Bapat, Heinrich, Kobayashi, & 
Morgan, 2013; Dashti-Gibson, Davis, & Radcliff, 1997; Drury, 1998; Jeong & Peksen, 2019; 
Whang, 2010). 

Empirical evidence shows that the economic impact of sanctions varies by the degree of 
success or failure on the sanctioned country (Baldwin, 1985; Bonetti, 1998; Drezner, 2000; 
Hufbauer, Schott, & Elliott, 1990; Martin, 1992; Mastanduno, 1999; Pape, 1997; Van Bergeijk, 
1989). Sanction costs vary between santioner countries, even across different sectors imposed 
by the same sanctioner country (Botterill & McNaughton, 2008). It is a plausible conjesture that 
the higher deadweight welfare loss for the sanctioned country, the higher the probability of 
change its compliance behavior (Black & Cooper, 1987; Caruso, 2003; Giumelli, 2011). 

The literature strand places the adverse effects of economic sanctions nearly to all economic 
activity. In the macroeconomic context, sanctioned countries experienced loss in the gross 
domestic product (GDP) and the gross national product (GNP) (Drezner, 2000; Gharehgozli, 
2017), or the GDP growth rates (Nevenkirch & Neumeier, 2015). Sanctions influence inter- 
national finance flows (Besedes, Goldbach, & Nitsch, 2017), harbinger of currency crises 
(Dreger, Kholodilin, Ulbright, & Fidrmuc, 2016; Peksen & Byunghwan, 2015), and volatile 
financial markets (Ankudinov, Ibragimov, and Lebedev 2017). 

A sharp decline of production affects future capital and inflows and outflows. A shift in 
investor sentiment reflects the higher business risk expectations due to trade and investment 
restrictions (Gurvich & Prilepsky, 2015; Yang, Askari, Forrer, & Teegen, 2004). FDI flows can 
also decrease at the threat sanction imposition stage and return to initial levels when the 
sanctions are in place (Biglaiser & Lektzian, 2011). Neighbor states may substitute a sanctioned 
country’s lost FDI flows by the sanctioner when the sanction period ends (Lektzian & Biglaiser, 
2013a). Alternatively, sanctions may have no impact on the FDI flows irrespective their type, 
magnitude, and intensity (Shin, Choi, & Luo, 2015). 

The disruption of trade flows triggers major shortages in the complex food value chain: 
production, processing, packaging, storage, transportation, and retail sales. In turn, manu- 
facturing will result excessive logistical costs, and high risk premiums due to missed delivery 
deadlines and damaged goods (Van Bergeijk, 1995). In the absence of alternative supply chains, 
sanctioned countries will switch to cheaper alternatives buying low quality products 
(Amuzegar, 1997). Exports will be subject to sunk costs at the post-sanction period since it will 
take time for the broken trade relationship to be restored (Evenett, 2002). 

Sanctions also extend to human mobility restrictions that can severely affect tourism, en- 
tertainment, and healthcare dependent economies (doxey, 1980). Logically, some sectors may 
benefit, such as ecommerce and food retail that will offset economic damages. 


3. The model 


The Intraregional Trade Disruption from War Simulator (ITDW-Simulator) is based on an 
inter-linkage coordinate space (Mario Arturo Ruiz Estrada, 2017). The multi-dimensional re- 
presentation of endogenous and exogenous variables depicts the simultaneous strategic inter- 
actions between involved parties within differential formations in space and time, which a two- 
dimensional Euclidean plane fails to capture (M. A. Ruiz Estrada, 2009; Mario Arturo Ruiz 
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Estrada, 2017). The calculation of the ITDW-Simulator is a three-step process. The first step is 
to build the trade suffocation index (Ts-jngex). The second step is the construction of the in- 
vestment desgrowth (—6,,) from war function for each of the eight regions. The last step in- 
tegrates the right (—6,,) functions on a single surface. The ITDW-Simulator aims to investigate 
the trade and investment flows pre-sanction and post-sanction states of the involved countries. 
This comparative assessment provides information about the reorganization of the affected 
regions to restore their pre-embargo equilibria. 


3.1. Trade suffocation & investment desgrowth 


Trade Suffocation is “full or partial trade and investment sanctions imposed by a nation or a 
group of nations on another country to punish for its belligerent behavior toward a nation or 
group of nations that endanger international peace and security.” The main arguments for 
imposing trade suffocation are (i) invasion of sovereignty; (ii) abuse of power and use of 
violence on the civil society across international or neighbor’s borders according to the inter- 
national law, and (iii) the human and material damages in massive attacks under different 
levels”. Trade suffocation has a direct impact on economic performance. Authors proposed 
investment desgrowth, an indicator to measure the economic effect of trade suffocation. This 
indicator can reveal the various leakages that derive from the trade suffocation and adversely 
affect any country’s trade and investment. 

The following expression calculates the trade suffocation index (Ts-tndex) 


[X, — X,] + (FDL, — FDI] 


Ts— Index = x 100% 
[GDF, — GDF, | (1) 


and corresponds to the differential annual changes of the exports and foreign direct in- 
vestments to the gross domestic product in real prices. The starting point is the pre-sanction 
equilibrium, and the trade indicator is contingent on correction adjustments in the trade and 
investment flows during the war period. The Ts tnaex reveals the country’s trade dependency 
levels in the absence of alternative supply chains: (i) When Ts_tndex is negative, the levels of 
trade dependency are high, so the economy is not autarkic; (ii) When Ts-_tndex iS positive, the 
economy is self-sufficient, and it can restore trade stability at the pre-embargo levels; and (iii) 
when Ts_tndex 18 Zero, it is an indicator of balanced economic growth; economic sanctions have 
zero impact on the domestic economy. 

Investment desgrowth (—6,,) is based on the concept of economic desgrowth (—d) (M. A. 
Ruiz Estrada, 2010, 201 1a, 201 1b). The economic desgrowth (—6) analyzes how controlled and 
non-controlled shocks can adversely affect full potential gross city product (G) in the short run. 
Economic desgrowth (—5) is defined “as an indicator that can show different leakages that is 
originated from controlled and non-controlled events that can affect the performance of the final 
gross city product (G) formed in a period of one year’(Mario Arturo Ruiz Estrada & Koutronas, 
2016). The model assumes that the world economy is constantly chaotic and susceptible to 
butterfly effects of initial-condition sensitivity (Gleick, 1988; LeBaron, 1994; Wilmott, 2009). 
Economic desgrowth employs systematic sampling to assess the systemic risk of macro- 
economic events. Lorenz’s transformation assumptions also facilitate the analysis of investment 
desgrowth. The calculation of income desgrowth is based on the Omnia Mobilis assumption 
(Mario Arturo Ruiz Estrada, 2010, 2011a, 2011b). 
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Figure 3. The Trade Suffocation Index (Ts-jndex) and the Investment Desgrowth (—6,,). 
Source: Authors’ elaboration. 


Investment desgrowth corresponds to a country’s exports and FDI losses in lieu of sanc- 
tions.’ Disruption of trade flows will produce negative import and export supply shocks in the 
targeted economy, shifting the aggregate supply curve leftward with instant effects on output 
and employment in the short run. Import flow restrictions result in an upward adjustment of 
trade-related administrative costs, leading to demand-push inflation. Alternatively, domestic 
supply chains will experience output shortages in intermediate and final goods leading to cost- 
push inflation. A sharp decline in production will affect future capital and inflows and outflows, 
translating into high stock market volatility. Volatility shocks will affect economic activity by 
further declining investment, GDP, output, and employment. Double-impact inflation can 
emerge in circumstances of hyperinflation as the central bank has to choose between inflation 
targeting and economic growth. Demand may not be temporarily affected in anticipation of an 
armistice agreement. Even if an armistice agreement is accomplished, the government will not 
restore the pre-sanction trade levels for two reasons. First, the impact of sanctions on trade and 
investment flows is time-persistent. Even after many years, the economy cannot return to its 
pre-sanction levels, exacerbating the total costs. Second, economic sanctions affect not only the 
countries involved but also neutral countries, generating a negative externality (Glick & 
Taylor, 2010). 

Empirical evidence shows that gradual unfavorable supply and demand shocks with 
medium- and short-term effects on output and employment characterize the episodes of fi- 
nancial crises. In the case of investment desgrowth, the impact of sanctions on economic ac- 
tivity differs in terms of magnitude and intensity: an economy experiences a supply shock in the 
short-run with instant effects on output and employment. In contrast to financial crises, the 
double impact on supply will contract imports and exports. 

The (—6,,) function consists of four sub-functions: agriculture exports (Yo); industrial and 
manufacturing sector (Y,); services sector (Y2); and FDI flows mobility (Y3). Each sub-function 
Yj; is a single-variable quadrant vertically centered and linked Gey to the dependent variables 
Xj, on the bottom part of the quadrant by horizontal lines (see figure 3). The multi-dimensional 
setting depicts the trade dynamics that involve interactions at the same and different embargo 


7 Sanctions are penalties given to a country that is acting unruly or out of order. Sanctions will restrict a certain good 
or service like oil embargoes, financial transaction restrictions, and tariffs, to name a few. On the other hand, trade 
embargoes are a type of economic sanction which restricts or bans trade with one country. This is a full trade ban on all 
goods and services with exception humanitarian aid. 
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rate levels and timescales. Among the four quadrants, there exists a single axis which we call 
the final national output (Y*). The movement of the (—d,,) function in time is under Omnia 
Mobilis, the “everything is moving” assumption (Mario Arturo Ruiz Estrada, 2010, 201 1a, 
201 1b, 2017). This assumption enables the simultaneous observation of the co-movement of 
many variables within a multi-dimensional setting in contrast to the ceteris paribus assumption, 
which examines variables’ behavior in isolation by keeping the other variables constant. 

The (—d,,) function is given by 


Simla =f GAY 0, HAY, HAY 2, one AY) 

—Owle y =fGt ANo, % AN, % ANo,...% AY) 
Owls y, =f(xe Aho, % A, % ANy,...3% AN) 
—Owle x =f Ao, % A, % AYs,...% AY) 


xt = Real Time Y; = OutputA = Dynamic Desgrowth Rate 


(2) 
The dynamic desgrowth rate is based on: 
x -AX; = TANG — TAM 00%, 
xt -AXijl,, 
= {1, 2,..,°}, j= {1, 2;...,0} (3) 
Then we can estimate the new equilibrium 
x Y* = x4 Yospee + Yopee + Hype + KH (4) 


The calculation of the agriculture, industrial and manufacturing, service sectors, and FDI 
flows are given by the (5), (6), (7), (8), (9), (10), (11) and (12) expressions. Suppose that 
—Ovw lxy function shows that a region experienced a significant desgrowth followed by 
(xt¥a-0:0,) V (X¢¥B-0:1,) V (Xt ¥c-0:2;) V Y¥z-0:4,). Then this region needs to reorganize the 
agriculture sector: 


£Y 40:0, 
= f (KAX4~0:00, MAX 4~0:01, MAX 4~0:025 «+s MAX 40: 000) 
(5) 
+t Yp_0:0; 


= f (AXp_0:00, HAXB-0:01, HAXB_0:02, --+ HAXB-0:0.0) 
(6) 
Similarly, if the —6,,,lxy function shows that a region experienced a significant desgrowth 
followed by (x¢Y¥a-1:0,) V (X¢¥e-1:3,) V GtY¥e-1:2;) V (Y¥z-1:4,). Then, this region needs to 
reorganize the industrial & manufacturing sector: 


EY 4_-1:0, 


= f (KRAX4~1:00, MAX 4~1:01, MAX 4~ 1.025 «6s MAX 41-000) 
(7) 


M.A.R. Estrada and E. Koutronas Journal of Policy Modeling xxx (xxxx) xxx-xxx 


3£YB_-1:0, 
= f AXp_1:00, HAXg-1:01, HAXB—- 1.02, +, RAXB—1:000) 
(8) 
Consequently, if the —6d,,,ly y, function shows that a region experienced a significant des- 
growth followed by (3¢Y4~2:0,) V Gt ¥p_2:1,) V (X¢¥c-2:2,) V Gt ¥z-2-4,). Then, this region 
needs to reorganize the services sector: 


tL 4_2:0, 
= f (HRAX4~2:00, AX 4~2:01, AX 4~2:025 «++» AXA ~2:000) 
(9) 
3 YB_2:0, 


= f (HAXR_2.00, RAXB-2:01, HAXB—2:02, «++» HAXB_2:000) 
(10) 
Finally, if the —6,,,l4y, function shows that a region experienced a significant desgrowth 
followed by (3Y4-3:0,) V (44¥p_3:1,) V (X¥c-3:2,) V Gt¥z_3:4,). Then, this region needs to 
reorganize the FDI flows: 


3 Y4-3:0, 
= f GRAX4~3:00, AX 43:01, SAX 43.025 «++, MAX 4 3-000) 
(11) 
at Yp_3:0, 
= f (RRAXB_3:00, HAXB-3:01, HKAXB_3.02, «++, HAXB-3-(00) 
(12) 


The alignment of the four (—6,,) functions lead to the final national output (Y*), which is 
graphically the horizontal-line connection of the four quadrants into a single surface. The final 
national output (Y*) outcome depends on the surface’s location, and there are four locations. 

If + AY* q IRy=> surface = non-trade and investment desgrowth from war, then 


me Ye sae + Yoqpee + Yiqpee + Yap + ¥. (13) 
If AY* m O= surface = partial investment desgrowth from war, then 
x Yree+H=0 se+Y=0 + 2+h 
=0 ape +%=0 (14) 
If AY* q R4,;_> surface = irregular investment desgrowth from war, then 


% Yees ho #4 KW yp wth spe+h 
(15) 
If AY* q R_=> surface = full investment desgrowth from war, then 
mo Y*SHx-% op w- Koop w-w% ape 
— ¥, (16) 
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3.2. Findings 


The authors employed experimental data and quantitative data from the World Bank. The 
authors used 635 sub-variables to build the model algorithm. The authors run 5300 random and 
fuzzy simulations based on different Russian-Ukraine conflict scenarios to identify the drivers 
of potential economic impact in an extended time framework (2010-2021). All equations in this 
model were transformed in a large algorithm using Mathematica Wolfram version 12 language 
programming that generates a large pool of possible results for the problem at hand. 

The proposed analytical framework evaluates the trade balance between the European Union 
and Russian Federation under trade suffocation. The model examines the final trade suffocation 
index (Ts-tnaex) and the final investment desgrowth (—6,,) impact on the agriculture exports, 
industrial and manufacturing exports, services exports, and FDI flows. The simulation findings 
are summarized in Figure 4. 

Trade suffocation findings reveal asymmetric trajectories in the macroeconomic dynamics of 
the two parties. Investment desgrowth significantly affects factor endowments and productivity, 
trade policy, exchange rates, foreign currency reserves, inflation, and demand. The trade suf- 
focation rate for the European Union and the Russian Federation is 0.60 and 0.99, respectively. 
Trade suffocation reverses macroeconomic dynamics: reciprocal sanctions measures lead to 
macroeconomic and distributional asymmetric consequences (Bhagwati, 1977; Diez, 2010; 
Johansen, 2010; MacPhee & Rosenbaum, 1989). In the short run, the reciprocal sanctions 
substantially affect the factors of production with negative implications on social welfare. 
Changes in the prices of imported goods represent shifts in the composition of current con- 
sumption, altering the intertemporal allocation of aggregate consumption. Furthermore, market 
changes reflect will increase exchange rate volatility.* In the long run, ceteris paribus, self- 
correcting market mechanisms diminish bilateral trade imbalances as both economies achieve 
suboptimal symmetric equilibria. 

Trade suffocation affirms that EU-Russia trade relations are subject to economic inter-de- 
pendence.’ Empirical evidence shows that bilateral trade results in a reduced likelihood of 
conflict!” (Gasiorowski & Plachek, 1982; Gasiorowski, 1986; Oneal, Oneal, Maoz, & Russett, 
1996; Polachek, 1980, 1992; Sayrs, 1990). The aforementioned findings are consistent with 
symmetric trade dependence, whereas asymmetric trade dependence is subject to tensions and 
conflict interactions (Barbieri, 1996). If trade dependency is related to geographic and resource 
asymmetry, then the loss of commercial power will raise national security concerns and pre- 
emptive conflict incentives (Morelli & Sonno, 2017). Regionally, a military conflict can be 
contagious to neighboring states causing a direct spillover effect (Herge & Sambanis, 2006). It 
explains the European Union’s decision to support Ukraine for geopolitical reasons rather than 
economic reasons. 

In contrast, the overall investment desgrowth for the European Union and the Russian 
Federation is — 0.73 and — 0.47. The investment desgrowth for the European Union and the 
Russian Federation at the sector level are: (i) industrial and manufacturing ( —0.72 and —0.73); 
(ii) agriculture (-0.83 and —0.89); (iii) services (—0.77 and —0.89); and (iv) FDI Flows (-—0.97 


8 Empirical results show a positive asymmetry in exchange rate fluctuations (i.e., depreciation has a greater effect than 
appreciation) (Rzayeva, 2017). 

° Economic interdependence theory states that the extensive bilateral trade decreases the likelihood of potential 
conflicts between the mutually dependent trading partners in the future (Einstein, Jan 7, 2017). 

'0 Economic dependence may increase conflict (i.e., between topdogs and underdogs)(Wallenstein, 1973). 
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and —0.88). The opposite symmetry in investment desgrowth behavior translates into substantial 
market contraction for the European Union economies than the Russian economy in the short 
run. Both parties will seek import diversification in an attempt to restore trade stability at the 
pre-embargo market levels. Import diversification constitutes an indicator of balanced economic 
growth, given the degree of diversity in substitute goods and the productive capacity of al- 
ternative supply chains’! (Colantone & Crino, 2014; Halpern, Koren, & Szeidl, 2015; 
Jaimovich, 2012; Kasahara & Rodrigue, 2008). The absence of alternative supply chains'* will 
increase economic interdependence, threatening the economic and political autonomy of the 
dependent country'*(Hirschman, 1980; Keohane & Nye, 1977). 


4. Concluding remarks 


The effectiveness of European Union economic sanctions to the Russian Federation has two 
parts: the extent to which the policy result sought by the European Union was in fact achieved 
and the contribution to success made by sanctions. It has to be acknowledged that assessment of 
the policy outcomes entails subjective evaluation. Policy objectives are subject to multi- 
dimensionality since objectives evolve, so sanctions’ contribution to the policy outcomes be- 
comes complicated. However, the analysis of this paper has minimized the bias resulting from 
the authors' personal views. 

This paper establishes conceptual foundations for analyzing the economic dimensions of a 
military conflict. The paper introduces the concept of trade suffocation, and investment des- 
growth, new economic phenomena to explain the uncharted territory of economic sanctions and 
their consequences on the affected economies. The model quantifies the vulnerability level of 
the European Union economies due to trade and investment interdependence. Findings indicate 
that high levels of trade suffocation significantly affect macroeconomic foundations in both 
parties in the short run. 

Undoubtedly, the Russo-Ukraine conflict will reshape international trade and reconsider 
global value chains. Preserving stable and coordinated international trade relations will be 
imperative to avoid future catastrophic disorders or disputes. Searching for alternatives will be a 
gradual rather than sudden process, given the socioeconomic differentials across countries. It is 
prudent to assume that reverse globalization and the emergence of semi-autonomous regional 
blocs will decentralize value chains and improve trade efficiency. 

ITDW-Simulator offers policymakers, central banks, academics, and students an alternative 
multi-dimensional graphical modeling approach to analyze the impact of the economic sanc- 
tions on bilateral trade from a multi-dimensional perspective. This study’s multi-dimensional 
approach needs to be explored further to realize its full potential. The classic two-dimensional 
Euclidean configuration carries mathematical and graphical limitations that fail to capture all 
possible trade market equilibria. It is, therefore, necessary to continue the empirical validation 


ae Empirical evidence shows that several countries worldwide, including Argentina, Australia, Brazil, France and 
United Kingdom can meet Chinese Market demands for agriculture products if China needs substitutes for U.S. goods 
(Albuquerque, 2019; Tu, Du, Lu, & Lou, 2020; Turak, 2018) 

'2 Shortages of semiconductors due to Covid-19 and geopolitical tensions with China have been hurting American 
manufacturing, communications, computing, health care, transportation illustrating the need for the United States to 
enhance self-sufficiency in semis production (Kharpal, 2021; Werlin, 2021). 

'3 Russia’s has leveraged Ukraine's energy dependence on natural gas to influence or control the country's political and 
economic development (Klid, March 28, 2020; Shi, 2009; Smith, 2008; Stulberg, 2017) 
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exercises by considering professional subjects, designing new experiments with more cases and 
different algorithms, and running case studies with actual data from the economic environment 
to ensure conclusion validity. 
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